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(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 1S , 

liquid crystal display device capable of . ^- ^- ^y f^-, ^ M =4 =a_ 

protecting a gate pad from the infiltration I j \ \ ^ ; J 

of etchant and a manufacturing method 
for the display device. 
SOLUTION: The manufacturing method 
includes a step for forming a substrate 
101, a gate wiring 113, at least one gate 
electrode 1 1 1 branched from the gate 
wiring 113, and a gate pad 1 15 arranged on l(5b m m% t . 
the end part of the gate wiring 1 1 3. A gate 'HJ^^j ^, , TJVIkl 
insulating layer 1 17 is formed so as to \ \ T j ( - ] 



cover the gate wiring 113 and the ifn/» ..rrri h ,h .V ii; 

substrate 101 and a dummy gate pad 115b 

is formed on the layer 1 1 7 at least on the outer peripheral part of the 
gate pad 115. The dummy gate pad 115b prevents the infiltration of 
etchant to be used for the manufacturing process of the display device 




from the outer peripheral part of the gate pad 1 1 5. 
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imm i ] mu±.i,zy- bsm. mzy- maw* 

may- b $m , miey- h mn&t/miey- ^ -y h 
k. 

ley- h fe«Mi±t» i y s -y- k *•* -v k fc#«-r 4 
m. 

[H*II2 3 m?Miy$-y-b^-yb$:~?X7t 

ixmiy- b tmm £x v+y? txmzy- b^-v 

[|f*iS3 ] tJiEy- WW K±tffiBy-h^*7 K 

by-zi^ii t-t miey- b^ -v y tmkti 

mmm ] miem i y $ -y- .„ h«, 

[ii*ii5 3 mien i y$-y- k«, tgncHg 
- k <H#©k ii*ii i iett<o«ui*3NS 

[ii*ii6 1 fries i ys-y- v*<» K±t*2y 

$-y- W-y K*#JSf 4HH k fcttfik-t 

[ ii*ii 7 ] imwmtip t>mm i y 5 -y- ha* 

[ii*ii8] traemys-y-wwrn. 
miw--y rixmmi. miy-bw&tiz* 
mwmmm-h ew**tr z t zim t ? mim i 

[IS*«9] *iiWBMt^V-=y^LTWEy 
- h«®c0-^O±«Mie*#*B<7)S i gp#±£ h v 

a yfiewu miey- h«fi«ofa*±wina¥3i 

tfrlEftlll *»fflWCx -y f - y y L-TfltJie KM y*H 
^-^£fSft£tf4KMyay??h;iwl^ffM 

u urey-ww bBzBfoztiKmiy- m&bi 

hA'.y H3^^ b*-/H&»j£-f SS»k, 

mien i y s -y- h •/ h & t Lxmiey- h 
mmimmiizxv+y? Lxmiey- b^-y Kay 



m2#m^^A^--y^t-Cffiey-h^°'y Krjy 

hrt-^jit-cmtey- h^*7 K£*»w*y- 

h^'v KilWffffcJBjftU mieKMyny?? 

«i-*aB**tyi k * «HSk-r & ii*n 8 ie«^ B a B 
st^nacosiBim 

[|f*ifio3 mien l BWMtfcy^-xyy lt 
mzv-xizm£Ztihv-zm®tmiv-Mm<o 

fneftsw *as^«i;x -y y y y tr mie v -^^ -y h 

wmm2mmm*'-*?--y?'ixmsiv-A'*-y k 

y-^s-.y Fiifeffi^ mfctz z k srifta k-ri.it* 
« 9 lem^^a^^a^Mit^s. 

[11*111 1 ] «ne»l»«»*?r^-xyyL-C 

Miem i y s-y- hav Ktc*2y s-y- hn 7 k 

ML. 

iafe«a«*aaRwtx y y yy lt miem 2 y s -y 
-hA-.y i«o-«ft*ms*. tfjiey-hA.y b±lZm 

ley- h*-/^Mt^ Z k SrWffltk 
[11*^12] MiE«lW«Hj**^^-xyy-fS 

sire, iuiey-hA-.y Hayfn*-MW$ix 
jtKSj^KwflBtSr^ti «k a tcfriem 2 y s - y- h 
a° y h t»jft-r 1. i k mmti-imm 1 1 iem^ 

[if*n 1 3 j inefim$^oisofli»«wia^ 

C k l 2ie»^fR H ia^ 

c ii*ii 1 4 ] ffirteftm . firiem 1 y s - y- h / < 
•y K&tfKney- h^i^FW^miey- h ^-y 
bay?? b^-mm^tiz tmmt-tmmn 

[«*« 1 5 3 ItEftWloajfWx >y y y ysBk 

miey- h la^a^M^s^x 7 y y?®m& , a^wtc 

-mx'trhtiZ Z k &^Sky I. if *JS 9 

^^a^Mit^-ffi. 

[ii*ii 1 6 ] *mmmzs*f--yy LTMiey 

mien 1 y 5 -y- hy\--y h mfctimx-mzm 1 
»m^«srA^--yyuyfnemiys-y-hyN , -y 
k ml. miey- b iffi^-77±^mie^«ft«± 
t:Hwyiffi«L, miey-hSffi«ft!j^±^f) 

mm 1 7 3 mzmsji^mmmmhrn 
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mmmmzmmmzx 7 y yrixmm f m >m® 

£$tt§tf6FWyny*?F*-yF£^j£U lulS 

y- f A-. y H±tcMiey- Meaw«-aik«nE» 1 y 

5 -y- F A .y F <7)-|HS£8lft§ tf£ y- F 3 V 9 9 F 

*-/^-i»Mti>im 6 k . 

Miem i y s-y- hA- y v*~?x?k LTfrtey- f 

ttttl * SffiWfcx -y * f IX Mi?- F 3 > 9 7 F 

m2#«^«^A^--y7 UTf)iey-hA-.y Hay 
F*-/i^jitTfvfey-FA.y F*fc»tt**y- 
hA- 7 F*aB6«HF£$j£U fTiBFM V^V9? F* 

^tsiMt tttsz k mwLktm^m 1 6K«o 

[it 1 8 ] Mien i y $ -y- fa -y h 
*«pre, fries? i v?Lxmiv 

«E«Bwiej«i?«cx -y y y buiev- 

XA- y h'^-gpSrSffi^-tfr^y-xny^^h*-;^ 

mem 2wwmsi&w-- vy^wmx. wev- 

sara *u y-x a- . y Kjus*^ & i k *<m 
kti if*« 1 7 1 e®<D$ B B ai^3§^i^£. 
cii^ii 1 9 ] friey- feii*#ja-*-*i9HI t\ 
ffnesttLttcfB i wwwi*>**-- yyixmmy 
- Men t tuieffiffitty- f iStt<ojffiBi^fciKssty- 

g 2 8m%ST£ a? - - y y L TWSEflaSBty- MSK 

«o^sr< t t-a5±fcy-MS»i: , fiiey- fiesta 
y- ha2$i^fflgp^(cfiSL-cfiiaffifitn:y- fa y f 

<0^*< k y- FA-y F£«M-r&fW£ 

cn*3S 2 o ] Mien i mmmtriv * ^ a 
tjz k mmki-msm 1 9ietg^« H B B a^a^ 

c 2 1 ] mam 2 mwttmt ? o- a . * «; y 

[Ul*«2 2] ffiSk, 

fries«±^Miey- FSMw^tftfti^s^ 1 1- 
ooy-Fmsk, 



iraes«Lh<offiey- feu, frtey- Fmn&t/iuie 
y- fa- -y f *g 0 y- hieiu t . 
m&- f A-.y K^«aw>^« < t i-a5^±oiuie 
y-M6»i±fc»*snfc*i ys-y-FA'-y Ft 

[ii*ii2 3 ] Hutay- F^JB&tmien 1 y s- 
y-FA->y F*c{iH>riey-FA-.y H«H»t»ajs*4 
y-FA-.y h*-^»«^*c:fcti«ai: 

[ii*Ji2 4 ] friey-FA-.y Hay^? f*-;us- 
atxiuiey-FA-.y F-ksawsMiey-F^-y f± 

# ISk t* IS*« 2 3 £ll0ffiA£*£a. 

[H*H2 5 ] Mien 1 y s-y- FA-.y hjj, *m 
mmi*tszk*mLk-ri,to-$%2 2ietK^ B B B ^ 

[n*fl2 6] «i(ief&iy$-y-FA-.y Fti, *s 
[ it $a 2 7 ] Mien 1 y s -y- f A-.y k±(c»« 

Sfifc»2 y 5-y- FA".y FSrjD^T^O^ k *#ffi 

kti»if*iM2 2ie«5co« H B H a^ga. 
[ mas 2 8 1 i?i sm 1 y s - y- f > ^ •/ f 

B?iem2y s-y- f A--y F*tt*«fijKS:*oi k **s 
ak-f s»*js2 7ieigc7)a H B B ^^g a 
[if*^2 9 ] fiiey- F«fii±coMiey- f^jb 

«8Ey- h WW>-*±omE i N»*MI^)* 1 »^±fc 

luiey- f ^ffiwffi^i^iuie^^fts^n 2 j»*±tc 
^§n^y-xmssk, 

FU-f ya y?9 Y^-)Vm^fitz , m.mk . 

mwmm. mm 1 y s-y- FA-. y F&r/ffiey- 

Fvt y F3^^ b*-)l£B&Ll. 

fney-FA">y v^y?? F^-yF^jitTiuiey-F 

A'.y FtoSgnM>y- FA'-y FilSS^k , 

frieFi^-f yay?? F*-/i/£iit-Ci!uieFM ym 
ffiKiMir SBSMWk 2r^OC k SrWfSk tl»lf*il 

2 2ie«{^?i B B B ^^a. 

[ii*«3 0 3 Miey- Me«Ji±K»jR8n, iuis 
y-xiBfitasssiis j 5 t»jss*ifey-^sa 

k. 

iuiey-^ie«^«gi5^{cffM$^y-xA-.y Fk, 
miomm z x -y y y y l,t itrie y - * a- . y f ^-a5 * 

y-^-y Fny^^ F*-;Pk. 

ffiey-^A-.y Fay?? F*-/u£iityciiifiey-x 

A'-y FtC«M$m»y-^A'.y F'jUSJftTk t*tsZ k 
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imm 1 1 Miami n-y-h**? h±(c»js 
frie^na . b?i l^s-y-M^H, Mism 2 y 

i: -f 4 2 9 £tt<0%AI^X. 
[11*113 2 ] Miem 1 aiA'H2 y S -y- hA* 7 K 
fc«$$ftfcM»*:frrsy- W'W h'rjy?? htf- 
/^jW-ftCfctWafc-f Slf«3S3 liEttoftilif; 

[f«*JS3 3] tS83ft4ffl«^»^*^*£ 

t»*«3 4 ] MEflUHW. friEm 1 y s-y- hA 

- hA 7 H 3 y* ? h*-/U£ffM-T4 1 1 

[M**3 5 ] uney- hmkmmzy- h 
nrie» i w«wr<%j«8r< t iH&traftS3*ufc»2 

[ if #jb 3 6 ] fltriem 1 suHawir^ s - 
tt; k twai:"r4i»*fl3 5feiKo$ B B B ft^B. 
[ li^rg 3 7 ] tuiem 2 awiMtu^ d-a, * y 
r>, ?y?;k XJiryy^y^tf)— o£-£tf.rk 

[000 1] 

[*3H±<ofiJffl#»] ffiA&j$gS (UTFfc 

"AM CD" k«-tS) a^-e<0«Jft*ifefcRltft. «f 

fc, mmbjyifxf (tft) , fj$|)lh 

^mmzmti. 

[0002] 

g^4>. y^yfU^B (Cathode Ray Tube; CR 
T) i&<m\it»tiX\,*h. L#>U ftjfifcUiSS&tf 

tiXb 9 . »Bflte^*4IKfc*<7)i&K#y5'/" yf 
[0003] »A£^jKOKftiSaiM:. jfcfttftffeSW 

x\ mmmmm&zbtf&mz. mh^h^ka 



jg|Srt4.rk#ffi#4. 

[0004] ffW**Ti»IS*ifc»«h 9 

vyxj'i;, BfSl$ii:££07?fM 7-?MJ?x$ 

T\ fti&a$ftT^4§gp D p-Cj>4. 

[0005] ft#^$«r B ft^B^«ijifi, -c 
im.xhh. -®.t,zt}*?-? 4)V9-n*)vimftii 

4. 

[000 6] fiie^7-7^;P^-A 0 ^;Wc(i, SS2'< 
^;^M^c7)(iB(c^-tt'C* ( R) , tft (G) . # 
(B) ^#5-:7*/i^-jWI&fcffi£J$iiT^4. 15 

tz^--n<r)^mt Lx<wmz-fh<, 
[0007] u*cvm&m^mmcoimnmim2^ 
Mi, xa •y^-mi L t, mm^zmmmwt&Kfr 

±izmmm<vimt l zizbitxm%<?)WiimmtfB&LZ 
tix^&. mimmMmi. mn^y-74 

[0008] mim%.mm9mcr>7wmmmz'&'> 
ximmmmimtfiznxti 0 , maRmmzm 

4 nffisiR b y y fx 9 tf&f&z tix^i. mimm b 
yyisxfny-vmmi. mmmn-nznmh 

£ 0 § KX 0 , y - * WKir - ^ SSHO-o 
^JS-f4J:otiiM§ixT^4„ fflSffi-fiSH^ "y 
-MStt" kfc»U buEt-^SSH^ "V-Affitg" 
b i>Wt& . fTIBSWR b 5 yyx?« H u>f y«ffiii, 
iTiBii3RlEfiit:jI*S§ixTv^4. X. frRy-MSKa 

*S{tK4^A^*4SI*f (Terminal ) , XtiA' y H*^' 

[0009] tmv-xfrhm^m^tfmiy- v^-, 
bi=EMD$ix4^. fi-t(iButey- vwmzmtxmi 
y-vmrnzmteixh. v-xw&amiv-xrt< v 

4 . y- MEa«y-x«s*»i?,o®«flW8«: k u-f y 
wzmfchirtc^frtwmth. m^x. friey- 

h«fcW*I$ii*fll^tlWW4ii:fcJ:oT, file 
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tix \ ttttEBXtSfc?- * <i#*a!S?Wfcajn-r * 

[0010] ffOfiU^JR 1 . S2W?^W1 BrJgOlS] 
H (-fe/l^>y7° ; Cell Gap) ZmXXftftZtlXti 

[0011] «rffi«fi^*^l!3ftIS*i1®t-C* 0 , 

77 y >r 7Vt*;Kctt, a&ii*3SBtf>ttffi«: 

[ o o 1 2 ] 0 1 a, m&cDMikm^mwcoT?T < y 

>t*/M)-*fc*U 02 ( a) -03 ( c) fct 01 

mwtz>tztbmmmx*$> & . 

[00 1 3] 01, 02 (a) fcjj**-J:3fc» ifii#5 
£7/1^5 -7A£££i*U 7tbyV/5 
7 -f -i£(Photo-Lithography ; ^K^JS) T*#*i9r5£ 

i , y- bim i 3 . y- b^ v h i 5 , y-xA- . y k 

2 52Mfli*&K«4 5 £JFMtl>. KflEy- h«ffi 1 1 
mriWcEWSttifcy-htttl 1 fciMSS*iTH&. 

f&Zixx^i. W£.v-wv Y2 5Ji, ffifEy- 

hfiftl 3**»«S*lTV^y-^i5»2 30«Mf3B 

•y H 1 5RVmZV-Wv b25b tzmtztix V> 

[00 14] U>>U 7^c=-?A£#tf£SM^fl 
iBtctt. tn-y? (Hillock) fcDW;m*«jWB)£$*vc 

im 1 9 mm?& . mzmmm4 5 mm tx nv 

S-^A^tfflrfET-^tSl 1. WEy-MMl 

3 . fiiey- h^°-y h 1 5&yifriay-x^ e >y k 2 5 * 

NMOMrt-&*. tffifcLTiSJB-f*. L*»U friERI 



v-xi^y b 2 5<r>mmzmw&iw 1 9#?M§ii£ 
ttM, msmm^tf&mzmuztL&z titm** 

£«J:3^H£fclJ?ft*4;fcJbfcia2 (b) 
KSrf <t 3 (C, H 1 5MV-XA-7 K 2 5 

^D£ttlMMttl*#jftl,*»J: 3 let I . 
[00 1 5] -eLT. 02 (c ) (CiRtidtC. MBS 

K i ±fc«Mi:s/ 'J , xjig-ffcy D n y zmm iw 
--WLx. y-bm.mii mm m&y- 

bimmi 7 llzmtTW? r xyj ayc7)£ 

3 y^ i a %ttwpmmxzmi£m y*b 

0V7y7<-&XJ*?--yy?'lX*m&m3 3R 
[00 16] ZLX. 02 (d) ks^J:3K:, HHB^ 

-MftSWl 75:7^- b<JV777 <-mX^7--y 
?IX. fjIfiT-*- h^' y h* 1 5ffl54J>±k:» 1 y- h 3 > 
h*-;U5 1 Sr. Hufev-XA-7 h'2 5g|5^±Wi 

rjy^7 h*-;U5 1RV6 Ki, fTS^-M6»Jil 
7SrS^TffM$ixTfcO, RMSHMl 9*«ffM$n 
-C&vvjr'- f.y N «. y k ! 5^'y-XA°.y H 2 5<7)tto#i: 

[00 1 7] <eLt\ 03 (a) tc^-rj;3(c. frie* 
a=s^«***ji»u^-->/UT, v-xmm2 

1 SrffM L , Wi£?mikm 3 3 <0fHrtr±fc KM y«H 
3 1 mm I . i i T% MIE^ftfft^fls* 3 5 1 B? 

Ey-^*ffi2 1 tora. xfrie^w«frii3 5 1 
file KU"f y«ffi 3 1 orsIJi , 5 >y ^ «M» ^ t 

x^z. ifrt. mizv-xnm2 1 tmnbuj ym 
«3 1 b(D^ms^»wm*m3 sjwmsljbjss 
ii-cv^tf, y-7.m«E2 itHM y«S3 1 ttis 

<*4. i^T, y-X«S2 1fcHMy«S3 1|BI 
[00 18] X, HlfciS-ridk:, Wiay-^W62 

1 (cats?* j 3 {3Mie?iJE?iWffi]t'@^-r s y-^s 

182 3**03 (a) K*^-j:dK:»*S*i'r^*. BUlE 

y-7.ien2 3«, friey- hsu 1 3 tmm$.t& 
£oizm.ztix^&. Huiey-xie^2 3<7) 

W:IJ, fiiey-XA- y K 2 5 Sr3S*S$-tirl)7ty>t2Hu 

wishes 6 5* { ffM$iiT^i> 0 Btney-hA'-y h 

1 5(CfcinE»iy- W^-f K3V^; bft-)\s5 1 ^ 

[00 1 9] 03 (b) c^-idfc. K-ffcy 
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#l/C«Ill3 7fcJMrt-*. 7*b>JV?y 

7 i-mx'W-=~>?Lxmiy-v^-v b i saw* 

fcJU2 h 3 y?? h*-;U5 3 ItEy-*'*? 

K2 5SP^H2v-^3y^^ h*-;P6 3£, -eL 

■CKM>«3 laWHCJiKMyay*? b*-)l 
7lSr$Jifrf4. KriE»2y-h3y^^h*-;l/5 3 
KifBI«ffi5 5^-«*. I2V-A3y 
htf-;W6 3(4Mfev-^^'7 H«f BH8ft6 5<?3- 
tlx. HMy3y^h*-;P7 1I^H 
y«H3 ltf>H8£#*IiaS3-£S. 
[0020] Mie^ 1 '- H 1 5 b V-xn-y ¥25 

?8&ftS^liB'Cti«fiSK:^. lot, %EfflfBSIft4 5 
fcfc^TI&iW- b't-y b 1 5 k HKV-XK-y H 2 5 
k * 5 v ^tailt I) SRSJ- * tfc£ I . J: o T (4 

[002 1 ] H3 (c) tZ7F?£olZ. IT0(In 

diui Tin Oxide) V71X . ffJK 

H4 1 , y- Haas*? 5 7 . Ha 

*S«Hf6 7*7Bj£-*-6. frieB#«®4 1(4. MIS H ^ 
4vnv?7b*-)l>7 iZfatxmiYvj y$M3 

i ca*s5fi-o>s. we**- k sags? 5 7 
y-b'iv H4>ia«S5 sfcaissivo^. friev- 

Ka^ffiT6 7i4, fulfill y-xny?? h* 

-;U6 3*Mtxmiiv-A'*-y b<$mmm6 staas 
[0022] euioiB&ifiii. -HwnwfflHiaaai 

jI£©2 9* { l*]±$*U>. MoT. "7*?Igtf)|I|R«: 

nbtteikkmffliianiifflitriizvzrxun 1 
[ 0 0 2 3 ] H4(4. ^com^mmuco-^^ 

MX'*)*). H5 (a) -H6 (c ) {4. nf--Vtt. 
St*«ftLfc*ft*RW*-6!ty>^Bl40IV-IV||fc 
iftofclfjijHT**. 

[00 24] 05 (a) fcjj**J:3fc, ]§BJ6S«1 -tfc 

* lt . 7 * h y y ^5 7 >r -; arc-/ w--y?txi& 
mny-btmi 3*Rt/mmy-b^-y b 1 5^m 

fctl. WEfitttty-hiMIl 3a(4, ff^SyiJ^N* 
y-hA'7 K 1 5a(4. WBflaSay- bfflfc 1 3ac7)ffl 

[0025] mftitikoizTfrs.-v&zm'r&m 

(4, Si:tn7?«LW\ MoT, ?n-A 
(Cr) , *U7*fy(Mo) , ?y?/MTa) . Xi47*y^ 



*y (Sb) c7)J:o^Ja^^»Ly^-^y^t 

x . wiEflaasy- Ni»i3a±(cy- m&h 1 3 1 . 
isiaflaatsy- t^y f 1 5 a±(cy- h^-y his* 

&«B&tZ. tlX. 115 (b ) t,Z0kt£ OlZ. mi 

y- mo* 1 3frt>##i-iy- bmm 1 1 imi&zti 
h, fflfcy-bW&l i»4H*om«fc»«sns (0 

4§r#!8$*l£V'0 . 05 (b) W4?n-^ *'J7* 

r'y. ?y?/k XJiry^ycoi d^jR^Wff 
ier;p 5 n *? ah * a mm & * t # . «tn ar / u 
s - ^ A<o-»^tsr« a 4 a i,zmm & zttm 

1 0 0 2 6 ] 05 ( c ) 0 \z. mzm. 1 _ttc 

*LT*e»«i 7*jBdt-ts. itrtey-Mftswi 7± 

Sr. ^W^D$fL^T ; e^7Txy'jayc7) c to ; S: 

x , 3 3av^tttt^m»ftfl 3 5 . 

[00 27] 06 (a) iZ^-fXoC ?o-A. X(4 
^d-a^o4 3^Ji»«$-ll*U^--y^L 

&VV-Arty K 2 5 fcjftfrf* . Miay-^*ffi2 1 

(4, frie^^ft« 3 3 awsiie^itft^frfl! 35^^ 
Lxmay-bmrni w-ijvH&bwatzti&xs 
izmfcztix^h. we km ysn3K4, frie^ 

ftS3 SatPFtttt^SWtcl 3 5 fctfLTWEy- 
SI l<Ofl!s*-^)-|B5kSS5<iSJ:a(^jat$ii-C^ 

35t<m. *ix. mieh'M yi®3 1 tmsT-n 
®>*mfam3 5t<7)mte. *-$v?tmz%ix^ 

l, X. *EV-X««2 1 kWEHM >«®3 1 1 

^ k UTirie^*e%^f*i 3 5 ^assiwcx 7 
f-y^u. miv-xmm2 1 tmiaHM y«®3 1 

«0Hfc:»o T V^fTE Wfl!^** 3 5^ |^*-f 6 . 
04&V06 (a) fcSrtidfc. frfey-X^y H2 

3t4. ^jie^[fi]tie?«j$tiTiuiEy-xmffi2 1 tm 
mtixts 0 . fri2y-x/N--y f 2 5(4friey-xien 

[ 0 0 2 8 ] 06 ( b ) (c^-fct a k:, «rffiv-x«« 
2 1 Riflme km y«fii3 1 i^i-i wmmm 1 ±c 

HMt^Ua^. X{4^ky'J3y^4 3^rlfe^«^ 
* LTffilf « 3 7 £ JBjjJtf S . liTEfiW 3 7 stA'frE 
7^-35^- ■&n?--v7lXb\/A vav? 
7b*-lV7 1, y'-KA'.yh'3y^^h^-^5 9. 
* LT y-XA.y h^-;l-6 9 . 

WE KM b*-)V7 1 (4 KM ytH3 1 

5 9{4y-HA'-y K 1 5£Haj$-tf\ WEy-X/N- y K 
ny^^h^-^6 9{4y-Xy^y K2 5 
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[0029] ii6 (c) izfjktzoiz, mmm37 

JtfclTOUndiui Tin Oxide) <7)£ itt&fflmMtRiM 

*uw-=.y?Lx. mmw&4 1 , y-h^y m 
tarn 5 7 , -e ix y-^ y Hasnw? 6 7 ^tM-r 

4. fMi3?t®S4 1(4, flEKMva^? b*- 
^7 ltafcTfTEHM y«®3 lfcjtKSilTV^ 

itiisy-hA- 7 Haf*a^5 7{4, Miey-hA-.y 
Fay^^ h^-;W5 9S-jifCfriey-h^'7 H 1 5 

iev-*A-y H2 5i3ts§*uo*s. 

[0030] ia«IBBBjft*J»ft^4fe»«IMfflMW- 
4Wt*^WWffiBMtL:5:v4!3t*iSfcov^. 17 

(a) -7 (b> Aira8*«HUC*«BKJH-*. H 
7 ( a ) -7 ( b ) (4, 0 1 W-VUK&o^tllTHIl'T' 

&9. 08(4, m4<wi-nmz®~>timmmx'bz. 
[0031] mmmtmzmi-mmijmt.z&^x . 

HfcJ:<«6Wrv\ 07 (a) ZmMlXmiZy-b 

mm 1 7<o«jtistci3v^-c. Mfe¥&ft«3 3 , itr 

KWHMHWMi 3 5 RlfiWW*- MyH3^?h 
*-/|/5 1 , mMy-h^'y H 1 5<^»»fc:l8ffiRffc 

« 1 9 *«s*i-cfriey- h a 7 h 1 5 0 mmy 
- hasui* 1 7 wsjsig-cx 7 y ^y^sst 4 z. 
bm±?i. tlx. mi (b) K^-fiofc. y- 

h A-> y K4>^«Si 5 5 £ffM-f 4B#, y- hA' 7 K«ttH 
Sffi5 5(4, fJfey-hA'.y H 1 50>JSI2MI«£1H\ 
WEy-h^-y H 1 5fcffBl/Oi6. U>>L, HfTSEM 
Mt££fiOTt4i:, £<*>7A7lg0<g*§fiT 

[003 2] <X(c»ttiMbU*^S!3t*ST«, R&gg 
Itt 4 WKWfefclk^ttffl $ ix4 7* ? WDaftaW^^r v > 

«3ftfc:J5f5S<i*ii*ia*«»'f*ii:* t 'C#*. L*» 

KM >«St»liW-4B«c, miiV- h^-y K l 5£ 

S3 y- hS&j*Ji 1 7<o»jRga»Sriit"rx7f-^ y b 
mmy- HA*. y h 1 ssr^-* 7 k LTfriey- 

hA*.y H 1 5fc*J*Hi£Stf4 (08 ) . 
[0033] 

[%B^TOtJ;o^-r4ISII] *#Dfli. x/y^y 

h<oaa&»^y- sa* 7 n£«r 4<r fc*ye# ima, 

4, 

[00 34] X, #SMJI«\ y-hrt-yY&X.v+vy 

hmmfrkumi. muzy-b^-y ^memum 

*ffiS:a«t4 C b 1 ffi<Di0U -T4 . 
[0035] 



£«±tcy-M»SL wey-MM 
3&»4>**t 4^&< t t-o^y- y Ltfrie 

hA- 7 K£ffM-f 4f»fc ; fjfeSISLLKfjfey- biS 

friey-hm®, friey- k a - y k c y- h mm 
zmtft-t&mb ; -eu-cfnay-h^yH^t-flww) 
^< t i>-mzmommy- b^mmnzm 1 y$ 

-y-b^y Vijmt&ISMb 

[0036] ^mzxhrnikm^mmit. mut ■. tr 

I£S«±(cffM$ii-C^4y-hlSllt ; !uKS«Lb7) 
fiiey- M5»*»fe4HIW4iJ«fir< k t-owy- h« 

^»**t*y-hA.y Hi: ; mey-Min, me 
y- hmsavwEy- bmmmu^zm^ 
tvtzy-bmmb ; friey-HA-.y n^^jsas^'Sr 
< b i>-m±.comzy- bimmi.izBfcztitzm 1 

yS-y-h/N'7 Ht ; *>4>flfiS5<i4. 

[0037] »^l<(4, «ne» lys-y-H^-yH 

(4, ¥«fMUr^^j££. 

[0038] »iL<«, mrffiSiiys-y-hAWH 
(4, wmnm^foh. 

[0039] »*l<(4, fries 1 ys-y- na- 7 h 
±tcS2y5-y-HA-7 bZBtfL-tmm^ts. 
[0040] if^L<(4, *^%«*^itrien 1 y 5 
-y-hA-.y h*««l» wiMt3&»4)i(nE»2ys- 

[0 04 1 ] »^L<(4, IffESSiyS-y-h^-y K 
(4, ^^«^y^-xyyttffMU, fiiey— H 

[0042] l<(4, itries lys-y- h a- .yH 
&vx?t LTfHHy-H«eaws:a!fl?«(=x-yyyy 

LTfriey- hA-7 bay? 9 b *-/i^£(zff # $ 

[0043] »^t<(4s mimmmmy^--y^ 
LtHtiiem 1 y s-y- h^v Htc»2 y $ -y- ha- 

7 UTEflHWfcWlWfcxyf-yyi/tlf 

ien2y$-y-hA-.y Ho-a5$-sai$€. frtey- 

hA-.y H±tffiey-h3y^^ h^-;P^ffM-r4S 

[0044] l<(4, friemisis^fis-A^-- 
yyf 48KT, fiiey-HA- 7 kh^? h*-/^> 

«»8<ifeBWSBB«<oaBtt*f 4 J: o KirE*2y s 
— y— h a* y H arJFM"f 4 . 
[ 0 0 4 5 ] #4 U< (4, DffittffSftfcMfiaffi&tf 
P a 6 g^*^W1-4. 

[0046] »4L<(4, meiRBi. fries 1 y $- 
y- hA-.y H&tA'ffiey- neayBcp&gBg««oifriEy 

- hy\°- y bay? ?b K-JlsZMfotl . 
[0047]*f4L<(4, fJieftH/l^ii^Wx 7 fy 
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?mtmi7- mmommz. y^ymmt, 

[0 048] m t<(i, *mwmmw--vyi 
xmuf- hm®±.izmm*Bfcrifmi , me 
ss i y $ -y- f a- . y h h mx-iffii% i 
%«^A^--y^t-ci«iemi ^S-y-hA'y F£ 
mu fiiey-hmso-^±(7)Huie^#*i±^H 
My«fli£7fMU Miey-bmfigoffi^oHyie* 

[ o o 4 9 ] ffg l<(±, mmm±.iz&®M*Bfct 

vjynmzm&zm fw v?v?? v^-fitm 
j&u F±^mfey- nest® 

mzm i y s-y- hy^y w-^mmmthy- f 
ay?? b*-n><7)~mBj&i- tmt . Huiam i y 
s-y- hA-.y h i: Ltfiiey- F*eif ® m 

iRmzx y f-y^ LTfiiey- Sn^^ b*-)Utf% 

&z®ftztih£omfcthw$t, w,2mmmm 
mtxmiy-b^-v biztmt&y-b^v mmtQ 

coo50] »*u<ti. Kfiemi^s-y~hA-.yH 
Tfjiey-xicii^§ni»y-xiSii^jfML, i?tev 
ai*a«?wt;x yf v?-thfmx\ «uv-^^ 
ffM l . friem 2 zs«um^/^--y 9'^-umx. 

tJffiV-XK-y Ynv99 h^-J^MtXmsiV-X 
A--y hX«MSii&y-XA.y Fif^i^T^f 
[ 0 0 5 1 ] »i L<(4. «IEy-M»tW*"t4S 
PTC. fTIEIBBLhfc:® 1 SflSftWfr^-xy^LTffi 

asty- hient njiaffiffisty- hEnwsssawcfflaa 

LTWEflSSay- M!8W>4>*< fc-«±fc:y- F 

tent , mtey- M»T#«[$<i3t^*< t i-o*> 
Tfnefisay- Y*yy%< t y- 

[00 5 2] i(F4L<li. luiemi^S^MJiTyUS^ 
[0 0 5 3] #iL<tt. f)iem2#«Mi^n- 

^U7t>\ *y*;k *i/c. ryy^y^+o 

[00 54] 

immstmm ^mximm^mmcommx 

ut. x-yf-^y hoiJBS*^ y-h^-y f\ x«y- 



[0055] »R±tcr/PSx»>Ai*tf!BlSMB«« 

mmu*f-->7ix. y-hiai, y-F«n& 

y-hffin, y-h«fii&t>"Buiey-hA'.y F^s^y 

- bmmiBfcti . i?iey- f ±KMt*?s 

fl&tPFttto***! *&*B&Li-t. zzx\ Miey 
ys-^te^iwwisr^s-y- ha* 7 h-c-^-t 

fanti, i<oR. frieys-^»y-hA".y h^jd 

tlx* «ney-^*s. MeKu-fyiffi, Mtey- 
^s», WRv-Mv H&t/fiieys-y-hA- y f 

ckw yny?? b*->i, y-F/^ y Ka^^b 

I. . mmmm±mwmM'&*mi^9--y? 
ix. mzvisj y?y?? h*-fr*mtxm&vi> 
a y%mzm& ztihwmm: mut i , Miey- ha- 

• y h'nyj'? F^-^SriMtTfriey-hA'-y F'tatfe 
^itSy-FA-y HiBWHF*»«L» SEV-^^ 
F^-^^jitTBuiey-xyN'-y F£jS&£ 
ni,y-xyt y F^SSS^^ffM-ri.. MiE^5-*W 

fry- Fy^y F&t>vx{4. Miey s -awy- 

F(i, |trtey-Fyi7 Ftcx yf-y^USi: LXWfa 
[0056] *»flfc:ov^-c. KTfcftflcWfcKW 
[0057] »IW.U . H9I4, *fMB^H 

nfecoff^t x h mikm^mm^i-^mmxh <o , n i 

0 (a)-ill (c ) (4, H9c7)VIII-VlII||(^o 
fcBnBEBT**. s|sSllt<0JE»irctt, iNWMMt*fflv^ 
T y 5 -y- Fy^y F tWWilSfcO^TUKW- 

[00581 110 (a) iZ^tX 0 IZMWtfjx&m 

1 0 l±tCT^5x^A*|HfU7*MJyy57-fj£ 
•C-y^--y^LT. ffiSSty- FS« 1 1 3 aRlffi 
jatsy-h^-x F 1 1 5 a URfflStty- 
FEH1 1 3al4ttfc»|fi-f4y-hi»l 1 3(={JH 

frteffifiety- Fy^<y f 1 1 5 at^^M^ii 

4 y- F y F 1 1 5 . 

[oo59]nio(b) izTjk-tx 0 (c, urieiKftfiiy 

- feu 1 1 3 aaifiiieiiaasy- Fy^y f 1 1 5 a 

±t^o-A (Cr), t'J7f'y (Mo) , ?V?)V 

(Ta) , jArry^y {Sb)n£o%&jR*fl&t 
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u**-~y?Lx* y-vnmi 1 1 , y-hami 

1 3Rt/y- HA-y H 1 1 5 fc#Jftt4 . MK 

mi i m, *tj&*-*H**ffii 4 icv-mmziiwz 
tix^i. may- h Em 1 3*±, «rejww>y-h 

fisty-Miim 1 3aSraorv^4. c^osg, fiiey 

- hWM l l 3f4. KriEffiiftSiy- hiEU ll3a^ 

- HEU 113a J: 5 fc»liW4 i k i 

m**. HuiB^— wc» h 1 1 5«. wey-HEm 
i snmmnLzti. Miey-hEm i 3#nib& 

fflfflKy-h^v HI 1 5 a ££3. 
[ 0 0 6 0 ] Hi 0 (c) ic^-f «t dfc, HUlBS^ 1 o 
1 ±fclMfcS/ 'Jay. XteMft y 'J 3 y £gg* LT y- 
M8IM1 1 7«r#jfc*4. ffiffiy-MHMl 1 7± 

TmwmnZtitz7^)l>7 r^y'j3 y<0 J; 5 

1 1 1 1 3 3SIff|ft« 1 3 5 

mmh, x. mzy-bimmi 1 7 

Mfa^frl 1 3 3 Al^RKflMNWM 1 3 5 
frfcfc&^S-y-KHv H 1 1 Sb^KffBy-H^'-y 
HI 1 5tftfW5l*£H/t'C»l£SfU. wiys-y- 
hA-y H 1 1 5 b(4, Itriey-hA'./ H 1 1 5£*tLT 

x y f - vmmm t ixcwmztz . 

COO 6 1 ] Hi 1 (a) fcjj**-J: a (c, fflie^JIttJB 
1 3 3 Rt^BWe^ttUMN*** 1 3 5 ££trfflK**U: 

T,V-XSS12 1, HW yfim 3 1, V-Xffi 

is 1 2 3&# v-xA-.y k 1 2 5 t»*-r*. unev- 
xsn 1 2 1 (i. Miay- hs® 1 1 1 n-ij0M#k 

MAZti&Xolz, «El«W>«l3Ui, Bute?' 

-h«^i i loflfi^r^^tsssnsiatiriE^ 

gftl 1 3 3&tfTO6SI£H*fM 1 3 5 &ftlX&«B 

mtiwt. miiv-zmmi 2 1 fcuneTOHttf* 

♦Ml 3 5, ^l/OfflEKW >«1 3 IbMlTM 
WNWWI13 5tt, &*?f-S y?3y:y-?H£&L 

-o**. fjiev-^*isi 2 lauflWBKMj^wi 
3 1 t LTfria^^#^i 1 3 5 £is#wj 
^x-yf-y^LTfiiay-^sfisi 2 1 tmiYvj > 
mm 1 3 1 «i#£-t i»iiria^mw«fti 1 3 5 £ 

lay-hA'.y H 1 1 5^ffl*fcHtrtWM r 5--y-h 
Ay H 1 1 5 bt»J^4fcftKttffl«*lfcWEWHIi 

Krie^s-y-hA-y h 1 1 5 
bimmm&mm^z&mi^m&m 1 3 3««* 

*LTi>4J:3fc:*4. H9fciE"f J3fc, fflfay-x 

sm 2 3«, M*rtfcBfts*i, tnEv-*«si 2 
1 (caas§*vn*s. friay-*A.y f 1 2 sii. Mia 



[006 2] Hi 1 (b) iz^tkolz, ttfiy-xft 

si 2 1 ^^tffrtasffi 1 0 1 ±tBKfci/ 'j 3 y . x.u 

g-ffcy U 3 y^i a &ttttftifffr3K* y y L 

taxi 1 3 7 srffM-r 4 . neisHi 1 3 7 a, nuia 

HM yfcffil 3 l_Lfc»jS3ivcn4FM ysy? 
? H*-/P l 7 1 IMW- h AV k 1 1 5±fc 
JBfiKSit'CV^y-hX.y K3y^? h*-;n 5 9 2: 
*tr. f(iey-HA-.y Kny^? h*-;H 5 9Srjit 

•ci>iiers-y-hA'.y f 1 1 5 b<o-iJ^niij$fi 

S. H(ilB^5-y-hA°.y h'l 1 5b^-?^^t tTff 
lay- hA- 7 H 1 1 5 SrSd mtay- ht&Rfl 1 1 1<T> 
HWtiiaStexvf-y^UHfifeL, luiey-hA-.y Ha 
y??h*-;H 5 9&iitTMiey-hA°-y HI 1 5 

<o-a^*»ais*4. Miey-^A- y k i 2 5±cii 

y-^A-.y h^-;H 6 9*%M$tL-i). 

[0063] g-fky 'J 3 ycoj: 0 ifirRHMJj&^fney 

- hffi^a 1 1 iwsmmwM 1 3 7 c t 
t i ot, frlBii^x 7 f-y^jSgcor^ci^^coiiS- 
aswfcx 7 y^-f 4 z t via*, z m . friar 5 

-y- HA' -y Hi l 5b(ivx^i: L-T^iiJIr-ri). 

s f>£. MiBftsa 137, friers-y- ha- 7 h 1 
1 5biSKfsney-h«»»*i 1 714, uney-ww 
h 3 y^ ? h*-/u 1 5 9 cDtzMzmmftcrmmffim. 

[OO6410H (c) tc^-ri 3tc, luiafrg* 1 

3 7±fcIT0(Indiun Tin Oxide) C04 o^:^ B J^tl^ 
«*JRtU^--^^LTB««il 4 1 . y-HA 

•y naasii^ 1 5 iRi/v-xn^y Y&m=? 1 6 7 * 
j&m-h. mmmm\ 4 m, tuie k yay^ 
^ h*-;p 1 7 1 £M Buta h u-f y%m 1 3 1 teas 
esnrv^. Mtey-hA-.y HaniB?i 5714, 1? 

iey-HA-.y H3y^7 H^-/H 5 9SriltTfriE^ 
s Hy\->y H 1 1 5 b&t/ftifey- HA- 7 K 1 1 5 

(casss^-cv^. friay-^A-.y H-ass^i 6 7 

J4, fJiey-^A' y H3y?? H*-;H 6 9SrjlbT 
HtrlBy-xyN'-y H 1 2 5fca9S3*vO>4. 

[006 5] *n5fe<o^c*3^T, %mm®m* 
&tsmu*mfo!8i 3 3 14, friay-NA'-y hi i 5<r> 

tr. *<0IS*, WE^NIfWMni, y-MBIMl 1 7 

[0066] m\?>mm<mm2 . mi 2 ( a ) ~n 1 

3 ( c ) (4, ^^f^m<0«)B(cJ:&«Aft^S 

&<rmk%m&mtt tKMzm9cr>n-\ xmz® o ^ 

[ 0 0 6 7 ] El 1 2 (a) tTK-f 4 a fc, IBM^^l 
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ttl 0 l±fc7H'$-'*A£IS»U 7*h'jy^97 
^ft"?^--y^L-Cfiftay-M»l 1 3aftV 
fiHaty- h^-y K 1 1 5 a IMBIBiKSCy 

-he«i 1 3aii, iaa(c»«s*i4y-M»i i 

5a(4, ifittfc#jaS*i4y-h/'«7 H 1 1 5(3&S£ 

[ 0 0 6 8 ] 0 1 2 (b) (C^-f J; 3 (C, MiEflSJgSty 
- MMI1 1 3 a&VWIBffiftfity- H^.y H 1 1 5 a 
±fc?n-A (Cr). * U7f> (Mo) , 

(Ta) , xtiryy^y (sb) a£i%&m&fflt 
u*?--y7ix, y-hweti 1 i> y-NEtti 
i 3%.v<y-b^v h i i5&i&!gtth. fflft^waey 
i 1*4, ffEM*3Sl^»i&t&li*o-m» 
cjBSsnrv^i. itney-Miai 1 3(4, a^fr 
ley- hi® 1 1 1 taass/isi a tsiff#iai-c« 
u WEffliaty-M«i na^c. x(4as# 
Wfc»a J:3fc»js$n-cv>4. fflfley-h^v h i 1 
5tt«rey-M»i i3a«t»eM§^ ffiey 

-HSttl 1 3^l5IBffiffiffi@EMl 1 3a^SoMt 
SfKfc^-CKnEfl^tSy- W<-y F 1 1 5 a£«3 . 

[oo69]ni2 ( c ) fcjj^ti a t, ffisy- h€ 
fii 1 1 . Miey-hEHi 1 3atfnrey- f 

1 1 5 MIES1S 1 OliCKty'Jny, X(4M 
^U3y^H*L-cy-h«MtJll l 7*ffi&t&. 
ZIX, IMEy-MeiMl 1 l±.t<zW®7W7rX 
y'Jixvko fcJMmWMHtatfT t ^7 r^v-'J 

c^«u^--yytT. Hutey-hSfiii 1 1 £?s 
o i 3 3 mp^mn^mm 1 3 5 

[00703013 (a) tZfttX 0 fc, HUiaSM 1 0 
7 IX. y-*1Kffi 12 1. HH>H131, 7- 

xisii 123, y-^N-y h 1 2 5st/y s -y- Fa' 
•v h* 1 1 6 b tjwfri . tuie^*« 1 3 3&t>'*ise 

WzSftl 13 5 £tf-L. f)IEV-X«® 1 2 1 (4ffliE 

y-b«ni i i^>-*tf)»#fc«isitr*j"3, buIe 

F M 1 3 1 (iflftEy- h«ffi 1 1 1 <Ofl!tfr<0» 
#fcM$flTV>.&. .IdT, DiriBV-A«Sl 2 1 b 

ms*#mm#m 1 3 5 , * utmie hm ym® 1 

3 1k^W«(*;113 5«t ^-$7^^ 

>f 3 bLXmiV-AlMl 2 It 

fHEKM ym® 1 3 1 ?)Htc#£-f &MfE**#»$ 
fWl 3 5*a«?Wt=x.yf-yyL-C^tc|**i-6. 
H9fc^J3fciffl&y-;*Kll 12 314, -^fifji 

nts^fffsy-^mfigi 2 1 fciBssn-cv^ 

I). frlEy-^^' y F 1 2 5(4. fnEV-*K«l 2 3 



[007 1 ] ffiTE^S -y- FA' y F 1 1 6 b(4, flutE 

y~Me»«i 1 7c7)^$n^gi3^^aoTfco. ir 

fey-h^-y H 1 1 5<3WS»*1IJ>U^*. WE^5 
-y-hy\»>y HI 1 6 b(4, DMEy-h^-y HI 1 5 <7) 

[0072] 01 3 (b) fcsrf idfc. wiey-** 

« 1 2 1 wiim®. 1 0 1 ±KKMfcS/ V 3 

y. xj4aft^yay<oj:d^»iwifeii»U'Cfiw 

« 1 3 7 ffligftilfl 1 3 7 ^A7-zy/ 

1/OfflE F M y«® 1 3 1 KMf3V*7 
F*-/H 7 1 ^«L, BufEy-h^'y F 1 1 5±(C 
{4frlEyS-y- H^-y F 1 1 6 be/3— ^gp^-^^ttJ^ 
y- F a- >y H 3 y ^ ^ H 5 9 ft h . 

fllEyS -y-H^°-y HI 1 6 b LTX>yf- 
yy^Ji^3tffLT|trlEy-h^°'y F 1 1 5&S-oTU 
SH9ffEy-h«8MBl 1 7*x.yf-y^L. fflEy-h 
H*-;H 5 9SriitTf)IEy-h^°'y H 1 1 
5£)-g0£Haj£iM>„ -tUr, HtTlEy-Xy^y HI 2 

50jfifilty-XA°.y Hny?? h*-;n 6 9A« 

[0073] Bfks/ u n «t o zmMx-ma?- Me 
siii 1 7 Rtzmzumm 1 3 7 ^jbs-t* c t tcck o 

xvf-yf'-thzb tfxz . zcom. frifiy s-y-n 

VN'-yHl 1 6 bit-? Aft LT^fftfJSr-ri). X. fflE 
ftM 13 7, fJlEy S-y- hA' 7 H16 b&tfffi 
IEy- H tttM 1 1 7 (4 fflfiy- M 7 K3^?h* 
-;H5 9 Wfcftl^HJgttWiaSflBiSr'Sr LT V ^ . 
[0074] 01 3(c) C^iofc. iwfEffcfSif 1 
3 7 JiHITO (Indium Tin Oxide )c7) 

14 1. y-H^'-y Hil&fiffi? 1 5 7BffV-Wv H 
1 6 7 JrMtS . filEHSBfig 1 4 1(4, M 

teHP-ony^^ h*-;h 7 izmtxYv-ivm 
mi 3 KciMssfix^*. friEy-h^-y k»s«hf 

1 5 7(4, Uney-h^v K3^; h*-;H 5 9$: 
ii tTlulErs-y- h^'y HI 1 6 b&t/flfEy- H 

/N*-y h 1 1 scaassfiTv^. «iEy-^ty hsis 

*P1 6 7(4, mSLV-X* -yH 3 y^^H*-/H 6 

9SrjitTBuiey-xA'.y h 1 2 sfcasesti-cv^. 

[0075] *HSfe(0^®-C*(4, MIEy-^«ffi 1 2 1 
£ ^JiStt- 1. tzMz 9 n -i, Sr-^tf ^JSTflfiey- H * -y 
H 1 1 5*«3y-Mfi»il 1 7«gaSS*ifc»»S: 

ho, itftsy- hieisa 1 1 7ohvmw» 

H(c, HulEy$-y-H^°-y HI 1 6b 

wmey- n^'-y h i 1 sat/friEy-h^'-y vmm 

•y HI 1 5^ffi4ffi*i^ffi< : 5rl». 
[0076] JWB^Hit^J»3 . X, 01 4 ( a ) - 



(11) 
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115 ( c ) a, *mfrftxr)mm<?>Bmizj:mm 

fcBflBBrc**. **HW)»» , eii. 

[00 773 014 (a) fc^tiafc, 
HI 0 l±K7/t/S-?A£g£*U 7^'jy/57 
ftJSiSy-MSRi 1 3 aR 

vffimy-bJt-v h 1 1 5 awts. Buiaffijgfii 

y-hffi&l 1 3 att, a«»BMWMl*y-MB«l 1 

1 1 5 att. fi»fc»J«S*l4y- WC7 H 1 1 5Kffl 

[00783 01 4 (b) t^-J: fiffESIS 1 0 
l±(3?o-A (Cr), t'J/fy (Mo)^y? 

/KTa), xiirmy (sb) coxdz&mzm 
mu^--y?Lx. y-hmmi 1 i . y-hiBis 

1 1 3RX/y-b^ y H 1 1 5t»rtW4. 091^-f 

mm(n-wMm^tcz^h. mzy-vwki 1 3 
tt. uiey-hmsi 1 1 taassftrK^isiTS^s 
fi, mwsMMy-Yim\ i3ajs<^. me 
ms« 1 1 3 tt . mti&mcy- h %m 1 1 3 a * 

•y H 1 1 5tt. frfW-M!«l 1 3*>flMHN2»J«3 
*VC*S 0 . WIBfifitity- M*? F 1 1 5 attfirtaffiS 
^y- hEtft 113a S-sa msZy- hSM 1 1 3 £«2 

[00 79] hi 4 (c) tcsttiafc, uresffio 

- mmm i i 7 fcfww-s . miay- hietu 1 1 7 

9ftfl 1 3 3&tfT*fift¥#{MI 1 3 5 t#«Mt 
4. fLT. SgirS-y-bA'-y Hi 1 9 att. Wi 
y-h^y H 1 1 5£«31WEy-M6IMl 1 7tf)S 
*3ilfc»$*Oifi<0lli»y-W*«y H 1 1 5£BX/C 

ffiemirs-y-wt-y h i i9ati 

H?ia*zS#=« 1 3 3&tWBTOfi!lttf*OT 13 5*^ 
fifj££*iT^4. 

[00803015 (a) (C^-f J: 9 (C, firta^tti 
1 3 3 AtflNIGTOttiHNMM 1 3 5 £-£tfijyl2«« 1 
0 1±£?a-A, Xtt^o-A-^Sr^U^-- 

-XffilS 12 3. V-X*1y H 1 2 5SI/B2 r S -y 

- h>t v K 1 1 9 b ZBfcth . iHB^*fM 1 3 3 fc 
mCPKIIMHWMi 1 3 5 Sr^UTMIEV-^«ffi 1 2 

lttffiey-hm^i 1 lo-^^-atterasfi-cfc 

0. fiJianM y«® l 3 1 ttfilEy- H«1S 1 1 1 <0 



fifcfro-gBfcfiisft-o^. itriev-xsflgi 2 i fc 
firie^fcfc^^tti i 3 5 1 oisl xfriE km ymn 

1 3 1 kffE^W^UfWB 1 3 5 fctf)Eltt*- S -y 7 
3y??H£&LTi^4. MEy-^«ff 1 2 l&t/fir 
KFWy«Sl 3 1 LxmiV-AW&l 

2 1 1 HM 1 3 1 £<0iafcfiR^41iriETO6ft 
^mWfcll 3 50-aJ^*x. y f-y^UT^K:H>*-r 
4. R|B#^. HUlfiH2^5-y-WN°-y N'l 19b£v 
X^htTfiiey-h^'yh'l 1 5 £fflt?3gl 
-hn.y h 1 1 9 a£X^6rofltHI^WMr*lffc£ 
■fi. ®9£jfit£?lzmiV-Z&Mltl 2 3tt. Huie 

y-*msi 2 nzmim^zmm-f htz^mm 

tiX^h. miV-^WMl 2 3<7)W!>iHzV-AJ*v 
Fl 25#«MUtfVO*4. *LT. H2r5-y-h 
A'-y H 1 1 9 btt. ^3»fWMt*»^*6frlE*l 
y- H A--y H 1 1 9 a £gd . ^O^*. ^Htfe^ffi 
•C'tt^z»ftft«, * LT^n-AOJ: 

IES&ir$-y-HA-.y HI 1 9 ai:^2^S-y-H 
^• y H 1 1 9 btt. tmy-h'lv H 1 1 5tC*f LTx 

[0081] 015 (b) tSrf idfc. H()IEaHl0 

l ±(c^bv 'jay. XttS-fk^ 'J 3 y^d; o %mm 

friEKW yaffil 3 litFWyay^n^ 
i 7 1 zmm-z. miy-b^y h i 1 sawtcmie 

Hl^5-y-H^°7 HI 1 9 a filial? 2^5- y- 
H^'yHl 1 9b^-g|5^^|iai$^|,J;3t3y-Hys 0 
•y Hny^^ h*-;H 5 9 Ccopg. fir 
IE^1^5-y-HA.y H 1 1 9a*-?A7tlX&m 
x-y^-y^UTfiiiay-HA°.y H l 1 5ta->TV^*W 

tay-Hfe^ai 1 7*x.yf-y/u finay-hA- 7 

H3y^^ h^-;H 5 9^iltTHtflEy*-H^'-y H 1 
1 5 £Stti fiilBy-Xy^y Hi 2 5±Ktt7- 

^.y^-y Hay^^ H*-/H 6 9* s ^fiK§ixl.^tx'J 

n yo j: o %m tftfinaiay- i i 7at^« 
zc?>m. firiemi rs-y-HVN-y hi 1 9 att-? 

t L-C^f5WJ* S . X. MfEftiSJR 13 7,^1 
^5-y-HA*.yHl 19 a. »2^S-y-Wt.yK 

119b, ^ LTfifiay— H^« 1 1 7 ttiutey- H 

^•yN'ay^^h l 5 9 cotztsblzmmftcoMM 

[00823 01 5 (c) iZ^XoiZ. MIEftHll 

3 7 JilClTO (Indium Tin Oxide)c7) 

1 4 1 . 7- h^-y HaagSSHF 1 5 7 . * LT V-*M 

•y Hii^a^ 1 6 7 zBfcth . fiiiea^m^ 1 4 m 

firtaHWyny^^ H*-;n 7 1 SriitrfflrfEHu 
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a ymm 3 1 izmteztLX^z. Kriey-hA.y m 

9£atTf?I£3Siy$-y-bA.y H 1 1 9a, Mlfi 
gl2y$-y-HA.y HI 19b, -eLty-HA-.y H 

1 1 5Wi?££fi-o^. mey-^ty naasss^ 1 

6 7{iffiey-XA*-y Hay?? h*-A-16 9*lt 
TffiEV-xyt-y H 1 2 5teiUt3*vO^. 
[0083] #£lt<7)JBJBT'»i, *tt^NifM*«S:*tf 
1 3 3 ^P-A4Ht*tfy-^««fc 
«# 5 ffif£y- HA>y H 1 1 5 frtsy- MHM 1 

i7±wjuiE(c»j«s-h.4. *<7>«*, ffiney-Me* 

•v y H #&iSt I) £ t * S&SWtKih-f S £ fc 
4. 

[0084] Ja±tf>SS*ft»!B£jl tT Miay- h A> 

h 1 1 5mmmz®&x'mdmfty$-y-h^v h 
fc#j8t-4fc*ft*«*^fcovvcBHJiLfc. Hi 6 

lBy$-y-h^° y H 1 1 5 bWflficojgttSrSrT. 

[0 085] 01 6 (a) ^-fidc frie^s-y 

-hA' 7 H 1 1 5 bttttEy-h'W H 1 1 5£SS£fc 
HA/Ca-aTV**. 016 (b)^016 (c) Kijrf 

i 3 (c , fney 5 -y- h A-. y h 1 1 5 b away- b 

a 7 H 1 1 5<n-m* XttWMbWI*rtvOv8rv*J; 

a izmiiy- h a- .y h 1 1 5 y- bmm 1 1 3 co-a 

r, mzn-y-b^v h 1 1 5 b tmmixmmt 
zixhmm*%w?>mm&x'mmtim 
ieys-y-HA. y Httiffflsni.. 

[0086] 

[«W«aft»3 **D»i, x.yf-^yh<7)?l3itcJ:oT 
y- H Ay Hfc^Wf&fe-f I. £ fc £fi&jtt4 £ t 

y- MHM*>«AtiL y-h 
*e»i<o83i3*ifca&a'£ii ctx >y y h mmt 

«. x(±#m*^^§y5-y-hA-.y Hawwey-h 

[0087] *^C0Htfe^®l fcfcWt, V-xm 

mmssrrimzy-b^y k**mw, ximmsifc 
m 0 y- h*esw±tcy s - y- b a > y h ewi. 

y-HA'.y KSr«3 y- h^HOSH^ix 

trx 7^>f a*«»*4 ; t 
s. s&te, ys-y-hA-7 HA%jgft^^^i,^ 

ft, Kfiey-hA'.y Hi jussive. y-hA-yH^ 

ftHftts^^-fSit^aj**. ^^t, y-HA-yH 

[0088] *%m<7mm<?>Mm2 (cawc , *»fM» 
it-cm 1 ys-y- fml. v-xmmm 



mzmm-timi^mmnxmi ys-y-hA. y h* 
So^2ys-y-HA'.y H^^-ri»-t t&s. c 
wt^ti. »sr*wraw)iaifcy5-y-h^7 h# 

«Sj£S*i4 fc*>. fl!W)W6BB9Tf641-4x -y y * y h 

<osia*i»±'t6. x, & Kmc £ £t?m 2 y s - y- 

HA'.y K^oTy-K^? H^#TlfMffifii£ffl;< I 

Tjwerafisikt*. s/b(=, miys-y-HA-. y h 
>, ^2ys-y-HA-. y Famwi st-ffM-r 

§ £ t tick oT y- h 3 y ? ? h # wK1WMr«W* 

[01] NMUfbic i-5*C^^S ix^^*^^B B H ^ 

[02] Mft^ttffl u^^*^a B B B *^s^M 
jt^ra tRw-t fcftftH 1 ^ 1 - 1 1 o fcBfn 
0. 

[03] RHHIHkfrttffl Lfc«£*ft«ftfbNetfti! 
Jt*i£ ^l^ajy 6 tifrcom 1 £01 1 - 1 imz® o ^BriBH 

(««) . 

[04] ii«iWfctflW^fc»j«Siifcflaw)«ft 

[05] n wt^«ffl^^t^^^ B B B n^gc7) 
wt^ftsr ifflW-4 fc*ftH 4 1 v - 1 mazm -> a mm 
0. 

[06] MfKftffltf(:fi»« B H B ^l« 
H («*) . 

[07] y-vm^mmf^mzixtzmzML 
[08] y-M6»Jiaif-e<osii5fufe»»tjiL 

fcxvft y HO?SS SBWf 4 ^ft<O04 covi - via 

•t¥ffi0. 

[010] *WM9&&jfflR 1 J: 4«^^IB 

o«jW5ra t s^-f «o0 9 wi 1 1 - vi 1 1 mz® -> am 

E0. 

[0ii] jtftoftm 1 k i * mgue&m. 
<nm&Tm*7jii-titt>com9 win -vii mfc»oyt:K 
®0 (MS ) . 

[012] ^fcBftaffiaSStt^mfc J; ft jSAft^l 

0. 

[013] *fMBftfl&ftiat<o»»t J: ft HM&nm 

mcomm;mz^i-tztbcDm 9 oix - 1 x»t:» o ^btb 

H (««) . 

[014] *»B^flfiftHjt«o»JBfc «k ft jKA«^l 
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H. 




23, 


1 23 


7-*lBK 


[mi 5] *%w<7>m<r)nmBmiz x & muM^m 


25, 


1 2 5 




w.<nw&fimttttz#)<7)m 9 cox -mw^ tzMmm 


3 1 . 


1 3 1 




(^#) . 




33, 


1 3 3 




[@i6] *muz* mgkmmiz&^x , «« 


35, 


1 3 5 






37, 


137 


urns 




41, 


1 4 1 




1,10 1 


mm 


4 5 






IK 111 


y-bMM 


5 1 






13. 113 




53 






15, 115 




55 






13a, 1 1 3a 


ts.mn.y- him 


57, 


1 5 7 




15 a, 1 1 5a 




59, 


1 5 9 


y-b^-y YOV?9b*->l 


115b 


^s-y-ww b* 


6 1 




%\V-X?V9?bib-)\> 


17, 117 




63 




s&2V-xav?9b*-)V 


1 9 




65 






1 1 9a 


mir^-y-b^v b 


67, 


1 6 7 




119b 




69, 


1 6 9 




2 1, 12 1 




7 1 , 


1 7 1 
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33 
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1 1 



15 



4 j- 
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00 



19 £ 13 19 
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f / h 

1 19 19 
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[01 1 ] 



[HI 2] 



(a) 

1156,,, 135 1 ?", 3 ' 5 U5 




115 1i5o H3o 113 111 



101 



(a) 



l i^5o 1 »3o 



101 



(b) 



37 r 159) 1 f 123 A^JLL^ Wl ■?? 169 13 



117 115 115a 113o 113 111 131 117 123 125 101 



(C) 

1 15b .__ 135 } V *P 135 



115b n 3 B '33 , , 135 



117 115 H5a 113<3 113 111 131 117 123 125 101 



(b) 

115 113 111 




I >5a 11 Jo 



1 15o llJo 111 



101 



101 



[013] 



(a) 



115 / / H3o 111 
115a 113 



101 



(b) 

l37, ol ^ 5 12lV ;i 135 



117 115 /. '113a 111 131 117 123 125 101 
Ilia 113 

(c) 

„"Sb ,„ "fb'f Iw'jVf^ Ml ,37 ,07 .37 

TS3 ' 



\\7 115 / f H3o 111 131 117 123 125 101 
uSo 113 



1 1 5o 



H3o 



[HI 4] 



(a) 



115 113 



(b) 



/ 113o 
1l5o 



Wa ffla M5 



(c) 



117 



/ 113o 111 



HO / ' H3o 111 
11 So 113 



101 



101 



4-J 

101 
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